Mitochondria as determinant of nucleotide pools and chromosomal stability.
Mitochondrial function plays an important role in multiple human diseases and mutations in the mitochondrial genome have been detected in nearly every type of cancer investigated to date. However, the mechanism underlying the interrelation is unknown. We used human cell lines depleted of mitochondrial DNA as models and analyzed the outcome of mitochondrial dysfunction on major cellular repair activities. We show that the deoxyribonucleoside triphosphate (dNTP) pools are affected, most prominently we detect a 3-fold reduction of the dTTP pool when normalized to the number of cells in S-phase. It is known that imbalanced dNTP pools are mutagenic and in accordance, we show that mitochondrial dysfunction results in chromosomal instability, which can explain its role in tumor development. We did not find any straightforward correlation between ATP levels and dNTP pools in cells with defective mitochondrial activity. Our results suggest that mitochondria are central players in maintaining genomic stability and in controlling essential nuclear processes such as upholding a balanced supply of nucleotides.